An outline of the background of plant introduction past and present from the wild, is given and emphasis placed on the need to conserve the plants from which the germplasm we use is derived both in the wild and in cultivation. The importance and maintaining and expanding genetic resources of ornamental plants in gene banks and national and international collections is also emphasized. The effect of the Convention on Biological Diversity and the CITES regulations on new plant introductions is also discussed in relation to future breeding and selection of ornamental plants.
Hand-in-hand with these introductions came the selection of horticulturally superior forms and both chance and intentional hybridisation. As far as can be traced, the first deliberate hybrid recorded was made by Thomas Fairchild (1667-1729) who crossed a Sweet William (Dianthus barbatus) with a carnation (Dianthus caryophyllus) to produce a sterile plant known as Fairchild's mule. By 1800 the French plant breeder André Dupont was carrying out hand-pollination of roses but, for the most part, hybridisation, deliberate or unintentional, remained a haphazard affair until well into the nineteenth century when Mendel's work led to a better understanding of the principles behind plant breeding.
Vast numbers of new cultivars have now resulted from breeding programmes and many thousands of species and cultivars of ornamental plants are readily available commercially today. These are, for example, over 75,000 plants listed as available from nurseries in the current RHS Plant Finder alone -and probably almost as many again that are grown as pot plants, for cut flower and from seed that are not included in this or equivalent publications.
Some genera, for example perennials such as Achillea, Geranium, Helleborus, Heuchera and Hosta, have been the subjects of intensive breeding and selection as ornamentals in recent years and there is a bewildering choice of "novelties" flooding the market from which to choose. By some it may be argued that with such genetic variation already available there is no need to continue to introduce new plants from natural sources and possibly endanger the survival of some species in the wild. However, apart from the commercial pressures for novelties, there has undoubtedly been a loss of many species and cultivars once commonplace in cultivation as well as reduction in the genepools that derived from the original collections once selections for commercial purposes had been made. Frequently, the remaining plants from such collections were discarded or dispersed as being of no further value.
There is still a huge potential to introduce new species from the wild to use in horticulture and from which to breed new ornamentals. Many species are already known to science but have not been introduced; other may have been cultivated but for various reasons are no longer grown; yet others will be newly described species that may have horticultural merit once acclimatised and assessed.
It is essential, however, that the germplasm of any new (as well as old) introductions of ornamental plants is conserved and that we, as horticultural scientists, are sensitive to the environmental issue raised by collecting seed or plants from the wild. Few subjects are as emotive at the present time as plant conservation. There is an urgent need to ensure that the appalling loss of plant species in the wild that has occurred (and is still occurring) should be halted and several organisations are very active in projects to slow down these losses and eventually conserve all rare and endangered species both in their natural habitats and in cultivation. To quote Sir Otto Frankel the human race is "…the most powerful and destructive organism the World has ever known" -and the destructions of plants and plant habitats by man on a very wide scale is evident in virtually all areas of the world.
In the past horticulture has relied upon the introduction of wild plants from various countries throughout the world to adapt to our particular climatic conditions to use as garden plants. Sometimes these have been imported in huge quantities from the wild and over the years this practice has resulted in the degradation of the habitats and the virtual loss of the species concerned in the wild. Examples include the genera Cyclamen and Galanthus. Whilst understandable in the past, when there was little comprehension of the effects of widespread collecting of living plants from natural populations, such actions are now indefensible.
This does not mean that new introductions and re-introductions should not take place. In many instances limited seed collections will have no adverse effect and by careful sampling across populations should provide a wide genetic base for introducing (or re-introducing) a species and later selecting individuals of horticultural merit for breeding purposes. It is, however, also very important to maintain the germplasm 161 obtained in seedbanks or in national and international collections for future research rather than discard it once a breeding programme has been completed.
How can this be done? How is this being done?
FAO, the Food and Agriculture Organisation of the United Nations has given considerable attention to the conservation of cultivated food plants and other crops of economic importance. The emphasis has been on conserving primitive cultivars which are the centres of genetic diversity whereas more modern cultivars, although still important, in many cases have smaller gene pools and their potential for useful breeding is less.
In 1974 IBPGR, the International Board for Plant Genetic Resources was established to promote and coordinate an international network of genetic resources centres to further the collection, conservation, documentation, evaluation and use of plant germplasm. This organisation is based at FAO in Rome and has produced germplasm collection directories for food and other economic crops and has been very active in promoting conservation in these areas.
In 1996 FAO published its' Global Plan of Action for the Conservation and Sustainable Utilization of Plant Genetic Resources for Food and Agriculture (the Leipzig Declaration) which includes among the priority activities both ex situ and in situ conservation.
Regrettably, at present, there are no organisations that provide equivalent conservation policies and activities in relation to ornamental plants. Understandably this is not within the remit of FAO but there is a clear need for internationally acceptable policies to be developed for ex situ conservation of ornamental plants in national and international collections as well as the use of in vitro methods and seed banks (where appropriate) to be established. IBPGR is funded internationally by a number of governments and it's remit (at least to date) covers agricultural crops as well as fruit and vegetables but not ornamentals. Perhaps one day these activities may extend to ornamental plants as they become more and more important in the economies of developing countries.
There are, however, several organisations mainly based in the UK that on a smaller scale have developed conservation policies for cultivated plants, particularly in relation to ornamentals.
In 1979 the NCCPG, the National Council for the Conservation of Plants and Gardens was formed with a number of specific aims and objectives including the establishment of National Collections to cover genera of ornamental plants, although not exclusively so. These collections of living plants now cover well over 600 genera and include species, hybrids and cultivars particularly those that are or may be of value genetically for plant breeding. Clearly it is impractical for these collections to be totally comprehensive bearing in mind the vast numbers of cultivars named and introduced in the past in genera such as Rhododendron, Rosa, Narcissus and Fuchsia for example.
Practical guidelines for inclusion of the taxa to be maintained have to be established based on historical values, breeding potential, pest and disease resistance and other factors important within each genus; otherwise the financial burden would become untenable.
The concept of those National Collections is to hold and maintain the plants so that propagating material can be provided for (genuine) research programmes, particularly those involved in breeding work. As a result of the establishment of NCCPG National Collections in the UK other countries, including the USA, Australia, France, Belgium, Germany and Sweden, have begun to organise similar collections in close liaison with the NCCPG.
In addition PlantNet an organisation with the primary aim of increasing the numbers and uses of plant collections in Britain and Ireland was formed several years ago to promote awareness of their value for horticulture, science, education and conservation. Coordination of the curation of the plant collections to avoid unnecessary and expensive 162 duplication of effort is an essential part of the work and in due course both PlantNet and the National Collections should have a role to play in providing authentically named material for use in plant breeding and other scientific research.
Convention on Biological Diversity (CBD)
In June 1992 at the United Nations Convention on Environment and Development (UNCED) held in Rio de Janeiro, a Convention on Biological Diversity (CBD) was developed and 153 countries signed an agreement to a new international law which gives countries sovereign rights over their own genetic resources for the first time. By late 1998, 162 countries had signed or ratified the agreement (which does not apply to plant material obtained prior to December 1993) which means that plants are no longer seen as "the common heritage of humankind" and freely exchangeable. The plant material is now considered the property of the country in which it originated and before it may be used (whether for science or commerce) the countries that have ratified the convention have to give (or withhold) prior consent for it to be imported and used. Significantly the U.S.A. has yet to ratify the agreement but many countries have now developed written policies and protocols in relation to obtaining plant material for botanic garden collections and research work.
Clearly the application of the CBD may have a significant effect on plant breeding and the use of genetic resources in the future. The introduction of new plants may soon involve the completion of substantial procedural documents to obtain propagating material from biodiversity-rich countries, particularly developing countries, which naturally may wish to benefit from the commercialisation of their plant resources.
CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora)
Originally established in 1972 CITES was developed to control the exploitation of endangered fauna and flora (both species and hybrids) by monitoring and restricting international movement of material covered by the convention unless the appropriate export and import licenses have been obtained.
Horticulturally the families Cactaceae and Orchidaceae are Annex A plants that are subject to very strict controls whilst international trade in Annex B plants, which include Galanthus and Cyclamen (as well as cacti and orchids not covered by Annex B) is subject to licensing and other control.
Undoubtedly the CBD and CITES will (and indeed already do) affect the importation of plants that would be valuable for horticultural scientists involved in plant breeding. It is important that plant breeders are aware of the details of these two Conventions which need to be taken into account when obtaining plant material from other countries and also from botanic gardens in their own country which may have agreements already in place in relation to future commercialisation of plant material they are growing.
There is already concern among botanical and horticultural taxonomists and scientists that the application of the CBD may affect their research work if plant introductions are restricted. The establishment of these Conventions, therefore, gives added ampetus to the need to develop further national and international collections and facilities to store important germplasm.
There is, however, no doubt that there is still very considerable potential in introducing new plants from biodiversity-rich countries to use in plant selection and breeding new ornamentals. I know from my own expeditions to the mountains of Central Asia, the Himalaya and China, that the range of variation within many species of trees, shrubs, herbaceous perennials and alpines is often considerable. In many instances it is likely that fine new selections could be raised as well as offering plant breeders and geneticists further opportunities to widen the range of ornamentals available for the
